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LANTING
depleted spring-fall range with adapted grasses in the Intermountain region is now an important enterprise. Crested wheatgrass (Agropyron cristatum) is presently the best for seeding these ranges and is in widespread use. This species has already been planted on approximately 1 million acres in the Intermountain West and prospects are t,hat there are at least 10 million acres where crested wheatgrass will be sown and where the grazing industry will ultimately depend on it. Seeded ranges represent an outlay of from 5 to 12 dollars per acre and the grass usually requires protection from 2 to 4 years for successful establishment. To retain the income-producing value of such an investment these ranges should be grazed in a manner t>o maintain highest produ&ion over a long period of time. As a guide to management this paper reports the results of the first 7 years' grazing of crested wheatgrass and secondary grasses with sheep on typically spring-fall range near Ephraim, Ut)ah. Although results are not final, they provide information that is useful in guiding management of seeded spring-fall ranges.
Methods
Six I>$-acre pastures were constructed on a 1940 seeding in which crested wheatgrass was the dominant species. Other seeded grasses occurring in the stand were beardless bluebunch wheatgrass (Agropyron inerme) and bulbous bluegrass (Pea bulbosa). These were included in the mixt(ure af a rate of 1 pound per acre. Five other grasses and two forbs were included at 5/i to 2 pounds per acre.
Three of the grasses, Sandberg bluegrass (Pea secunda), tall oatgrass (Arrhenatherum elatius) and slender wheatgrass (Agropyron trachycaulum) failed to establish themselves as part of the stand. The two forbs Viguiera multijlora and arrowleaf balsamroot (Balsamorhixa sagittutu) also failed to successfully establish. Indian ricegrass (Oryxopsis hymenoides) and low creeping wildrye (Elymus simplex) were established as very minor COllstituents.
Beginning in the spring of 1945 and continuing through 1951 t)he crested wheatgrass has been grazed with ewes and lambs to average utilization intensities of 59 percent (light), 7 1 percent, (moderate), and 88 percent (heavy), which are reasonably close to the original standards of 55, 70, and 90 percent planned for the respectjive intensities. In no year did removal of crested wheatgrass vary more than 5 percent from the desired utilization. These int)ensities may be unduly heavy for adequate soil protection, since recent research has indicated the importance of a cover of vegetation and litter for minimizing surface runoff and soil erosion (Packer, 1951; Ellison, Croft and Bailey, 1952) . Pastures have been moderately grazed in the fall (usually in November) in years when regrowth was adequate.
Percentage utilization by weight was determined by estimate (Pechanec and Pickford, 1937) on thirty 9.6-square-foot plotIs in each pasture (Frischknecht and Plummer, 1949) .
Two pastures were assigned at random to each grazing intensity. Grazing was start)ed on one pasture of each grazing intensity when crested wheatgrass was 2 to 3 63 inches high (early), and on the other at an average of 13 days later when grass was 4 to 5 inches high (deferred). Spring grazing closed on all pastures at about the same date. April 14 and 27 have been the average starting dates for the respective grazing treatments and May 25 the average spring closing date.
Rambouillet sheep were used throughout the study. From two to five mature ewes between 3 and 6 years of age with single lambs were put in each pasture in the spring. Holdover ewe lambs, yearling ewes, and mature ewes were used in the fall. All sheep were weighed in the morning after a 12-hour shrink. A sheep day is considered to be a ewe for one day or a lamb for one day, since a ewe and her lamb will consume twice as much green forage as a dry ewe (Fleming, Miller and Young, 1930 , 1931 , and 1938 
Effects on Vegetation
As far as can be seen from the first 7 years of record, there is no difference in vegetation between pastures where spring grazing started when crested wheatgrass was 2 to 3 inches high (early) or approximately 13 days later when crested wheatgrass was 4 to 5 inches high (deferred).
Spring herbage production fluctuat,ed from year to year due to the effects of climate (Table I) . Spring growing conditions were better than average in 1945, 1947 and 1949, about, average in 1946 and 1948 Table 1 shows, may possibly be due to the fact that the ewes were in very poor condition because of the shortage of feed they had suffered on their winter range in a winter of exceptionally deep snow, so that they ate more green grass than in other years. The pronounced decreases in 1950 and 1951 are to a large extent attributable to decreased forage production in two very dry years. Part of the decline between 1947 and 1951 is attributable to decadence in the seeded stand already described.
Sheep Gains
Lamb gains per acre under the three intensities of use followed a pattern like that for sheep days. As shown in Table 3 , average lamb gains per acre were greatest under the heavy intensity in 1946 and 1947, the first two years in which weights were taken. During the last 4 years, average gain per acre was greatest under the moderate intensity. This convergence of lamb gains between the heavy intensity and the moderate and light intensities parallels the similar convergence noted for sheep days. Although the heavily-grazed pastures produced slightly more lamb per acre for the six years in which weights were taken, the pronounced decline in lamb gains reflects deterioration of the grass stand under heavy use.
Average lamb gains for all intensities averaged 0.60 pound per day per head and ranged from 0.51 in 1947 to 0.70 pound per day in 1951 . Lambs in the moderately-and heavily-grazed pastures made the same average gain per day, 0.58 pound, while lambs in the lightlygrazed pastures made a slightly greater gain, 0.64 pound. The difference between light and heavy is statistically significant, but that between light and moderate is not. Although the gain in favor of light grazing appears small, over a 6-weeks' grazing period it means a difference of 235 pounds per lamb.
Gain by mother ewes for the 6-year period averaged 0.18, 0.30, and 0.08 pound per day and 8.2, 15.7, and 5.6 pounds per acre in the lightly-, moderately-, and heavilygrazed pastures. However these gains are so variable between years that it is not possible to say that they represent a real difference between treatments. 53.3, 73.4, and 52.7, and in 1949, 55.0, 60.6, and 41 .0 pounds for the lightly-, moderatelyand heavily-grazed pastures, respectively. Thus sheep gains from moderate grazing are substantially greater than from heavy grazing when spring and fall grazing periods are considered together.
Early Versus Deferred Grazing
During the T--year study, the deferred pastures furnished 20 more sheep-days per acre per year than the early pastures. Nevertheless lambs in the early pastures made about 0.08 pound more gain per day, a difference that is statistically significant. This advantage tends to make gains per acre in the early and deferred pastures about equal.
Since ewes and lambs in the early pastures made better gains per acre with fewer sheep days, it would appear that sheep starting t,o graze early actually consumed a greater volume of grass per head than sheep starting to graze about 2 weeks later. This is largely attributable to greater succulence of grass in the early period. The question arises as to which would be the best date to start grazing crested wheatgrass. From the standpoint of the vegetation it evidently makes no difference so long as the grass is not too heavily used at the close of the grazing season. If the primary concern is getting the lambs to gain as fast as possible, grazing early is to be preferred.
Summary and Conclusions
Because of the low preference of sheep for beardless bluebunch wheatgrass under light and moderate grazing as compared to crested A grazing study with sheep was conducted on six I$&acre dryland pastures in typical spring-fall range in Utah with crested wheatgrass as the dominant species. Beardless bluebunch wheatgrass and bulbous bluegrass occurred as secondary components. Three intensities of use were applied (light, moderate and heavy) with grazing starting when crested wheatgrass was 2 to 3 inches high (early) and 4 to 5 inches high (deferred). After seven years of grazing, injurious effects are obvious where crested wheatgrass has been heavily utilized (88 percent use). Under heavy grazing, production has decreased, most grass clumps have died in the middle, plants are small, and there is a marked growth of Russian thistle generally over the pastures. Although production has declined with aging of the seeded stands, crested wheatgrass appears to have maintained equally good production under light (59 percent) and moderate (71 percent) use during this first seven years. wheatgrass, its use in mixtures with crested wheatgrass is not recommended. Bulbous bluegrass has maintained itself well in stands of crested wheatgrass.
Its use in mixtures with crested wheatgrass depends on the need for early forage and on personal preference. If grazing is deferred until late spring, inclusion of bulbous bluegrass in mixtures with crested wheatgrass is of questionable value.
Sheep days' use declined sharply in the heavily-grazed pastures as compared with t'he lightly-and moderately-grazed pastures after three years of treatment. During the ' following four years, the moderately-and heavily-grazed pastures each furnished about the same number of sheep days.
The trend in lamb production per acre was similar t'o the trend in sheep days.
Lamb gains were slightly greater in lightly-grazed pastures than in moderately-and heavily-grazed pastures. Average lamb gain for all intensities varied from 0.51 to 0.70 pound per day.
No permanent differences in vegetation were apparent between pastures where spring grazing started when crested wheatgrass With fall grazing, the lightly-and moderately-grazed pastures produced markedly more sheep days' grazing than the heavily-grazed pastures, chiefly because of the unconsumed spring growth still available. When sheep gains per acre for fall are included total gains for the lightly-and moderately-grazed pastures are greater than those for the heavily-grazed pastures.
